Identification of the G protein-activating domain of the natriuretic peptide clearance receptor (NPR-C).
We have shown recently that the 37-amino acid intracellular domain of the single-transmembrane, natriuretic peptide clearance receptor, NPR-C, which is devoid of kinase and guanylyl cyclase activities, activates selectively Gi1 and Gi2 in gastric and tenia coli smooth muscle. In this study, we have used synthetic peptide fragments of the N-terminal, C-terminal, and middle regions of the cytoplasmic domain of NPR-C to identify the G protein-activating sequence. A 17-amino acid peptide of the middle region (Arg469-Arg485), denoted Peptide 4, which possesses two N-terminal arginine residues and a C-terminal B-B-X-X-B motif (where B and X are basic and non-basic residues, respectively) bound selectively to Gi1 and Gi2, activated phospholipase C-beta3 via the betagamma subunits, inhibited adenylyl cyclase, and induced smooth muscle contraction, in similar fashion to the selective NPR-C ligand, cANP4-23. A similar sequence (Peptide 3), but with a partial C-terminal motif, had minimal activity. Sequences which possessed either the N-terminal basic residues (Peptide 1) or the C-terminal B-B-X-X-B motif (Peptide 2) were inactive. Peptide 2, however, inhibited G protein activation and cellular responses mediated by the stimulatory Peptide 4 and by cANP4-23, suggesting that the B-B-X-X-B motif mediated binding but not activation of G protein, thus causing Peptide 2 to act as a competitive inhibitor of G protein activation.